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1020020057325 #^ ^*}: 2002/10/15 

(a) 7llKwrite) = c]i3 JELsMii^ ^^-^£1- 

Ik-jr 3^*Hr ;(d) (b) ^ (c)#t!HH ^ ^ff-s] 371 ^ i^lM 

7Hb 71^-^i^-l- ^H.^ 0 j7}5f^ C-flolEil- 71^-^ Ifs}£S, = 

71-1=- ^E-l^ (writing interval )# 7>?1 <Qr51Z\^ ^ -§-^L 3.*! , ^£ 
*£s|-<2}- tq^a.^1 Ji*l-^(coercivityHl ^S.^ 7l^-7}7ll (writing field)!- ^ 

51- S ^^1 ^^-i- ^fe ATE Effectl- #i ^ ^ <^&| «1 ^sq^ 7^ 

^Ifr TPTP £1 JL-4-I- *r £M 31^/^a.^ tilEofle^^ <*| -£}-!- ^r°l 

-H tq^^Hl t^lf ^ t\q ^41^ ^ 

£ 1 
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1020020057325 < U^}: 2002/10/15 

*1 {Method for preventing adjacent track erase in HDD and apparatus thereof} 

-£ l£r ^-8-^^ = =5^1 tL(100)5l ^-g- M-Bl-ifl^ £^o] 

£ 5^ ^ofl 31 ATE 5L4# 4bMtt ZLHflSolcf. 

£ 6^ ^*fl nJ-eH #71^-5^1- 500*1** ^-f^f 5000*1*] ^ 

-fofl tfl^ TTF^rCtime to failure rate)^: M-^iflfe- ZLEflSolcf. 
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1020020057325 #^ ^*>: 2002/10/15 

SW^^M 71^^-4 71^-S-^ofl <yE^# ^ Oj^EBflo]] cfl^- ^.til^olH 

<g> <y^EB)jo^oj ^.tHeHSsq^ ATECadjacent track erase) Jl4# 7] ^*IH 

S}JEl tq^H. ARCOCadaptive read channel optimization, e]^. 

^f- *fl^*<HH =t^, a>o]c el-ol^( s ide writing)^- ATE# 

$\ *1 ^ ill- 7l^-*>7ll 5H, 7}^t]}^B. ^^H^r ^ c J&|\d^ C^«-^ E-fl 
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1020020057325 #^ 2002/10/15 

^^(310^^1), ^ t]^EL ^efoijd^ fE|5)H ^JE-SJU-HH #*ltr ^ 
£(T)7> ^Tfl^^cf ^ x]o] w-s. ^^4(320^^]). ^71^ ojTfl^-^ Sfljr s. 

^515. ^^f. 320#7lHH ^Tfl^Sol^cl ^-fofl^, ATE°fl tfltr iL^-g: 
^SS>7H ^tf. 320#7}HH *>^.c]^aL = 5^-01^0^ ^5L(T)7> °J ^^r£(Tth)^ ^g- 
#x]7\ no)*]^ ^*1l*Rr *1« ^#*>Jl (330^711), 31 

^.7} uHr^^a-Cmiddle disk, MD)2] ^^Sr J±^Ir°-5. 7)^ 

3.7} Sl^r iLtti^S^ tg S^JL 31^.^1 ^*l7> 3]™- 

( inner disk or outer diskH ^l^ 31 ^<Hl ^^^r ^r-t^l ^Itr ^Ir" ?r 

^1 iL^^S*! 7lf^d^Sl ^-71 HL^r ^.tH^E^. °v o] 017^! ^cf. ol^^ol ( 

ZLSli ATE1- *HS^cHH ^^-Tfl *fl7i (Screen)^: ^ iE^b 

#3 71^-^^ 7f7lcl^3.al *\#^<>\] ^ ^3)-o] ^olol ^ o}t}. 

^, 7}7}€\^3.*\}*\ Thermal Pole tip Protrusion(S^°fl^ I^S^Rr <I 
^ 91^ 1-#^^)°1 ^ ^-f , *H^sl 71^ ^sfl#» ^7H^J ^ sm. atb 

^^o] 7l^3xfl SE^r i£12fl*l (scratch)^ ^^=-g- # ^ ^(^r, iHHtr ^1 
1- ^ o^cf). 7l^-#( W rite pole)^ 41^ T-fl^Ml^l <^^# ^ ^^^1^ 

« ^^^i ?! 7-i ^ ^ # ^ sa^f. 
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1020020057325 %^ 2002/10/15 

M. g-tgo] Ol^jl^f S}^ CfS. 3 ^1^, # 7 ] ig^EHH ^A]7l7l 

^-71^1 ojS-71 7>7l*ll^3L o]^ ^-^B^-olES. 7 fl^ 

"o^^r, (a) 7l^-(write) ^-i- ^l^a} = c^a. jao} ^ 

M^rS* 2i4*Kr *1« ^rt^Rr ^l;(b) ^7) ^^^5L7> ^71 <y Til-gr 

^4^Rr A o V 7l ^ C]A 3 S.e>ol tL^ 7>7l«)l^^ ^*H1 afB}^ 71^-^ 

^ ^7l# S^Kr T3:7J1 ;(c) ^"71 ^.^ttS^oI ^^o) ^jz).^ 

^ A oM 7)^^2] ^.tH^fE^ 3^Rr #7fl;(d) ^7] (b) £ (c)#7jHH ^4 2: 
^€ 3.71 £ IHI^E^ 7M^ 71-S-^^-ft ^1S<H1 <el7HH C^olEi# 7]^-*f 

^■71^1 4^1# °1^7l t^<^] 7]-7l*|)=5. ^.tHEME-^ 7 fl^i^> 

^ ^H^l^, 7l^-(write) ^i^^ol- J^o]^ ^ 

^tt ^r£^l^i ;^"7l =2}ol ti.o^ ^^^r£ ^ *}7l*ll^Sl ^Hl Z}" 

^ 71^-^^-^ 371 ^ 71^-^i^-^ ^.Hl^E^o. 3.^^ 31fel;^7| ^^-^ 
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1020020057325 ^7}: 2002/10/15 

<15> °1*HH, ^JjLig £^4- £ W}^^- cfl^ Ajv^j 

<16> £ l£ ^ V ^°l ^-§-s1tt *>J= =efoi ti.(i00)S] ^-g- M-Bj-Ml^ i=^o] 

<17> sr>= t^a. ^^-01^.(100)^ S.eK114)<>11 S)^^^ f>}^ 

^ T^£L(112)» IfsU ^cf. *>^. q^a. =e^ol y.(ioo)^r c^3( 112)3 

<18> ^«-7l^ t^ia(112)^ X^ofl *>7|1# ^l^uj- 1^=^ £ ^|. 

sfl sj^Kr ^3,(112)3.^ ^iL# S]7]tf 71 ^-1}- ^ 51 Cf. «1^ c^^oj 

7lS -g^SH Sl^lnV, °1^ Cl^a(112)» 7>^-Al7l7l *V 7^-g- ^^71^ C^H 
(112)21 ^>^# ^]*>7l €-e1€ 8171-8- ^J&7lS al^M^ ^tj-jl ol«flS)^o> *V 

<i9> ^«-7i^ «fl^ci20)^i -f^a-sH ^ ^ sa^-. ^1^(120)^ ^7i «q- ci^di2)2i 

S.iS*> 0 H ^- 7 i Bllol^( a i r bearing)^: ^A^lfe SJo^ ^tf. *)1-EL(120)^ «fl 

— ^ °i^#el(HSA; head stack assembly, 122)^1 ^t^°1 ^cf. t^je. o^-g. 
Hl(122)^ j£ol^ S$J(126)^r 3)4MMe] <£(124H1 Jf^£)<H $14. ^ 

(126)£- H°l^ i2<H S.E-KVCM; voice coil motor, 130)1- ^*r^(*H*Hr) n>nifl^ 
^^1:21(128)9)1 9l^S\7]} ^^l*>ul $ic}. S ^(126)ofl aflo^ 
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1020020057325 QA- 2002/10/15 

^^1:^(132)011 tfl*H ^^1°!^ ^"(124)-a- 3^7]^ Eial ^S^^cf. <*\^6\] 
o}B\ <£(124)£) 5}*l£r A ^(112)^1 S.^ 7}S.^ ^^7l«- oj^Al^ 5Jo]4. 
<20> ^li^r c^3(112)£| ^ e?« vflofl ^^cf. o.S c^^3.(112)^ A}-g-7> 

c^olEi7> 71^-51^ tlHEi^Cdata zone), A>-g-^l ^ ^-fofl ^7} ^ 

^*>^ 4^ ^(parking zone) ^ ^E^i ^^3. ^€4. £ 2°\] 3E*1^ ^ 

(data field)^ ^'t ^(identification field, ID€^)«- i"^}^ HH^^s}- x] 

(ISG, inter sector gap) ^"^H ^1 °1 ^ ^ 3H^7> 7}^5\JL 

^ ^ S^K^^-l)^- ^]^}7) ^iL» S^Kn- ^iL^E-H 
71^- *jiL^J±^- 5.^ ^1: (preamble) , *|iL <H^3l^ ^>a.(servo address mark, 
SAM), H5flolS^(gray code), ^i^(burst) ^ 2fl = (PAD)S. Sc^I-^t >H 

SAl*>^ ^^7l (servo sync)^ S7]*>7l£ tr^f. SAM^r ^^.^ 

^3 ^ojo^fe. zeM2£f $7} ^7l# ^iL^Hoii 

tb^f. tH^M^ iSjf^ ^ M^j^-i- <fl*fl^ 5££_i$ ^*H]e1<0J:(position error 
signal, PES)# ^tr^. PADfe ^^.43]E^oflA^ t-lHEHEi^ S^l^ pf^l 
(transition margin)^: ^l^tr^f. ^*7l^ cf^ Eeflofl 01^ ^7]^ 7l^-*>7l 
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1020020057325 #^ ^*}: 2002/10/15 

<2i> £ 2^ ^o\] t^€- Sj-JE. c]i3 =ej-olti.(i00)# ^H*>fe ^1^^^1(140)^ £ 

<22> ^H^KUO)^ el^/e^o]E( R / W ) ^ s] s.(145) ^ 5^= = & e^-ol e h. 

eH»1 sl3(46Hl sjsH *HS.(120H1 €-H»ei (141)1- i^Kn. 

sl(141)^ *\SL S3^H(DSP : Digital Signal Processor), ^MiEL3S3^H , 

5E^r ^£L(112H1 c-HojE-ll- 7l^*f7l iflSM e]J=/eM3 *fl^(i45)3 aH-yjL* ^ 
^is] ^r£^ (144)6)] ^£7} ^Tfl^S. ^e}-^, 7>7l «11^(120) 

7> ^^3(112)5] r-11clE^^(data zoneHH o]}=_ ^*H1 ^tt *1» 
oflA^ 3,7] a - ^^BlHH^l 71^-^^- a] Sl*\ ^1 (overshoot ) ^ 

<5}jl 71^-^ olEi^ ^ ^EL(112H C-HolEil- 7l^}7ll 

^HtfCf. ^Ji^ *i^M^3 R/W «(145)3^-Ei JL^3 oiE^loli :g)3(147)3 
^rf. 3L— — <?lEis)Hi 3>1 3(147)^ s]i^ ^E|£r ^ ^l^^^l ^E^Hi^l 

<23> R/W *fl^ 3]3(145)^r 7fl^ a^oflA^ 31^(120)3^ tl^T^ E) .E. HE] ^5. 5] 

3(146)°1H ^3-^ O^SLZL iiE ^^EKS^oll o]£Al)7]- ^ 9X$= 

tj*^ -tlJlS. ^2:^1^ l^E olE^lo]^ 5] 3(147)3 lil ^^3-^ 

A>-g-7> t-^olEll- <?]E-MH^ 2)3.(147)1- =T^H ^^3.^11 71^-^- ^ 

SZS.-^ 71^- ^3 t^A}^ Sfo]E JELEfolu] 313.(416)3. #^1 ^ JE^ ^IJl^B]* ^ 
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1020020057325 #^ 2002/10/15 

<24> ^Sl-eKUl)^- i^li SH( 126)^1 ^P-S- ^*r^ VCM ^ 2)5.(148)^1 

BEtb ^i^M 9X^. el (141)^- VCM^l <*M ^ ^71^ -g-^<y-^ *lH^-7l ^H?} 

<^ ^ $3.(148)3. ^H^lS# *#^t]-. 

<25> ^Sl-eKUl)^- ^j7l ^i-g- nllael(R0M : Read Only Memory) SEfe #3] 4=1 "112.3 
^7}(142-l)Sf ^ «1^1^ ^12.^ ^ 31^ ^>Hli ^1S.&1(RAM : Random Access 
Memory) ±.*K 142-3 H ^fj-s) 0 ! 5^. ofl2.Sl i^>( 142-1, 142-3 )fe i^M^H ^-H^- 
^^^1^171 ifl«H ^mt-e-l(14lHl 3«H *r-8-3<H*lfe g ^^>ji 

<26> ^^2] §>U(-S.A-] S efl o{| a] Cfs- E?Bo S ^^7l# o] ^-X\ 9} X\3. 

^-H(seek routine) ^ H?» iJHH ^-5. SH-iflfe ^ -f-flCfol lowing 

routine)^ 91^. *]3- ^$7l» l^AS. o^a] 9}^ ^ 7l 

<27> atr, oflaisl ^7>( 142-1, 142-3) 41 ££41 71^*3 £L7l ^ ^-ij-^ 

^4. °H 4^1, ^tsKWDr &Qo] ^Efl4H, f£ 3H(144)4H 

£ ^r£7l- Pl^S. ^51^ ^-f<Hl, 7>7l*H^.^ ##*H 7l-I=-fMl 

^« 3 71^-npflo^ -o} ^ JL^SH 7m *] 7 ] a] *J-*}^ -^JE 

3. £3^. ^412.3(143)*=- liE^^ElS^Sl 7 ]^x$%o] vflB^^l^, dl 

°lEi# *lUtH3H5LeKl43-l)°ll ^^-tr^f. ^l2^sHl2.eKl43-3)41fe ^£1(112)3^ 
7fl^*V c-lHBi* <9*1 7^b>^ ^ojcf. 
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1020020057325 %^ <Qt\: 2002/10/15 

c)ia =e^-ol tL(ioo)7} iiE^ E j £ « E j 7l^-(write) ^-§r ^(410^ 
^1)^, *Hl»H =1 ^OS-Bl (143-l)oll 7l^-§ c|lolEl7> 7^J-^cf. ^£^(144)^ 
^^#ei(141)^ ^H^^l ^*1H SfJEl ^iiEL H.B]-ol ti.(ioo)fil ^1W(420 
#7fl). ^JE^Ui ( 144)3. *t-Ei ^(T)7> ^74l^iE(Tth)# 2^Hr *1» 

^-^^4(430^711). 430#7lHH -&£(T)7> 9J Tfl^ath)* 3^*Rr ^-f°fl 

St- £1(141)^ 7l^^^ ^^Bfl^ £1711- ^^a. ^01^(440^7^1). 

430^X1^^, ^Tfl^ol^ol^ 71^-^^-21 ^^HVEfl^ ^ 7 H1 ^o.^. ^1^ 

(120) oil S]7>£r}. atb 71 ^-^^-o] ^-SHN^l^H 71^-ff-Sl uzf^Efl^ J^ttM 
^£ theraml pole tip protrusionCTPTPHl ^%>^r nfl§-<^l 7 1^-^^-^ ,2.tH^S& 

(0SW MiLa^SflKOSttO-g- ^4*Hr *1« ^^(450^-^1). <^7H, <y tHjM^t 

4. 450#7}HH ^yl^E^ol oj^^^e^o. Tj-fofl^ 71^-^so] o.^ 

ttS&-§- S^W. eS*Bl (141)°1H ^H^l^# SL^^E.^- S 

€ff- ^ S1S7> ^lEjol jflfe c-11, ^^7-1^ 7l^-^l = oll ^ 
*H ^ 71]^ 7-1 T^H ^-o. S ^l ^^Ef ^H^- ^ ol _ 

£1(112)31 c-ll ol e-1 ^ 04^ ^S^nf^, ls| til^-5J^l- M 2l^ N 5) 7l^-*>7ll ^rf. <*) 
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<3i> 5. 5^ t^l 4€- o}^ ATE(adjacent track erase) 3l=|-* M-^vfl 

<32> £ 5^ ol^E^ofl cfltb ^ eb« cflolE^on track data)?} 

( degradation)^^ ATE(adjacent track erase) M-lr 7fl^l^>Jl^> 7l£-*]<y 7fl^<y 
^ ^(Joule's lawHl Heating jL^fl- #tfl5. *fl4}*H ^zJ-a] ?V(cool ing time) 

# f7M ? t] °fl ATE JL41- *>-E. tq^a. JE.SM a. tflofl*) ^)^^>^ 3}^- 

-f-a ^r-i-^ ^«fl, Q = 1*1 * R * t°lJl I^r *Hf-, R^ ^ t^r 

* ^ uf^Mlcf. £ 5^ ZL2fliE°lH 0D^ outter disk, IDfe inner disk £ MD^r 
middle disk-I- AA M-Bf^cf. ZLeJji £ 5^1 ^ ^efl£b ^^^MH wl^ofle^ 
-§r°ll cfltr ^#^r y=0.281n(x)-5.9405°fl ^Jojcj-. 

<33>rcfe}^ ) *H = (l20)7r ^£1(112)^1 71^-^^ ^f%^ nfl, *11.E.(120)£) 7l^^<a 
(write coilHl^ 7l^-^^-7> <&7}s\^ , rcj-e}^ ^-g^oj ^sq^, 71^-isH-^ *83N- 

n}eM Tg-e^cf. n^cll, ^= rj^iEL IELbH y.<HH Q ^ M«Q (adjacent track) 
ofl ^tr JL-nHb 71^-^^-^ ^^Efl ^, 7 ]s-^s.o) ^.al^E ^, ^£ 31 = ^ 7) 

<34> je. 5^ ZLEflS^ ATE^ ^3<?i ^Efl^ JHJnV-g- SH*}. ^7)*] 13.13, = ^ 

^^lSf 7}^-^^ ^^Bfl 71^-^^-31 ^7} £ 71^-5^ 

(write count HI ^*fl ^7}&^r # ^ ^4. ^ ATE°fl SJtr S^S *|vE.cl>ia. JE.ej-0] u. 

23-13 



1020020057325 %^ °J7>: 2002/10/15 

#o1b^ M. ^o\]A]^ t Joule^] tl^ofl *}-l5H 71^-^^!- fojo^ v^z}- 
Sl^fC coo ling effect)* 7>^-&cf. ^, 7l^-^^» SflJEL^ 7)^^^ ^ 

- TPTPCThermal Pole Tip Protrusion)* afl^H, °]^^t 2L^# ^4i5r^l- 

fe- cooling Sensor system* AlgorithmS^H Jit)- Jl^^o] 7 js.^^-^. ^j.^. 

5000^*! cfltr TTF-°r(time to failure rate)* M-iMfe- ZLEfl^o] 

£ 6£- A}-§-7^7iolH [%]^$\ 1-^= -§r°l ^S(count)Hl51S. 7fl^M ^ $J^f. 
sl^Sr 3-^* *>*1 ^*>7fl 500^4 5000^* # 20000«i 7]^- *H , 

£^5. ATE°ll ^ ^2fl^( failure rate) ^ wlH<>11 &|*2l #s>(bit error rate drop) 
* M-ErW. a oM 9] 2Efl£o|l^ 1- ^ ^^ol ( tilEo^^g-ol 500 «] 4 

5000«1^^ ^o] 7 > 4]^>7fl M-Efu} jtol^l JLSj-^Cr. # 7l^-$J^fe 20000*1^3. 

^*>^m ATE 0 !] ^ Bit Corruption^ U^uRr ^^^1 ^«fl ^ 

*}t)1 ^-ef^lcf^ ^s-fr ^ 5fl°.^, ^ ^-^HHje ^^(cooling effect)7> 
7}v}& 500«1 ^(iteration)* 3>xr 5000«i «V^-<Hl 20[%] 

*T 3H^7> 7i ^s.o] 71^-^11- i^-^-Cf. 3^7} ^ * 

t SZ^ 71^-nfl^o] ofl^^ ROM, RAM, CD-ROM, 7} 7} Efl o] a > ^n^iEL, #3.3*1 tqi=L, 

#efl4] °ii5.^, ^-tfloiEi 7^1-^1 ^o] o J o.^ > ^ $)H tinm °J^^ 
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^rfe- ^(heating) <tlt!: ATE JiL^C adjacent track erase effect)^ ^l*r c-HojE^ 

iul^E ^-a- <ysfl, §)l = /c]^aL^ amount (bit error rate) 

°fl cfltb ^-frl- fell ^^f. Thermal Pole Tip Protrusion^ 7B^^>ZL 

= ^ ^tg 7fl ^ ^ 3 ^(defect rate)^: ^ ojtf. 
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1020020057325 <Qt\: 2002/10/15 
11 

(a) 7l^-(write) ^^§- =.e}o] h.o^ ^ 

(b) #7l ^^*V ^^^£7]- #7l i^V^r ^^1, ^-71 Ul^a 

(c) #71 7]^^9] i.B|^E #0} ^^>Tg #7] 7 ] ^.^3.0) C_ 

(d) #7l (b) ^ (C)#71HH AA Si^Q #^2) 3.7} ^ ^.tf|^rE ^ 7>^^ 

2] 

#71 7>7l«ll^7> 7,}7)r)^EL-#S>) <$x)<>\} X%E±X\ #7l 7}^^B] EL7)^r S^*}^ 
f^ 1 ^ *Rr 7>7l*ll^S ^ ^SH^l" 7fl^d*l-fe ^ . 

[33^ 3] 

l*cH 5a<^, #7l (c^tIHH, 

#71 J^B^E^ ofl #71 7>7H1^S1 if-^ , #71 *>JEL Cl^£l = 

olW.21 ^^51 ^ ^leiHlE^-oll S^5}-£l^ ^.g- ^)0 S ^ ^>7l«ll = S *1 
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4] 

*ll 1%H1 91°]M, #7j (d)^Tll^ 

-$?} 7)^^7} <£7}Q ^7Hl = o11 2]f$\*] ^>7lc]>ia.<Hl N^S] 71^3}-^- MS) 
5] 

^ 3.7} ^ 71^-^^-^ iLtH^jELiM- s*i*Rr ; 

^71 ^ ^71 £ IHI^M 7}*\S= 71^-^^ ^-7) 71-71*11 -oil 

-g-^Rr efolE^W-S. i^-^ ^-g- £^lO S t}^ 7>7l^l^.S SLU]5}°)^m 7fl 

6] 

#7] 7l-S-^^-7> o]7V^ 7.>7l^l = oll <2m*\ 71^^ MS) V);^}^ 

7}^0>}jL, o^H N ^ M^r lo}^-2) 7}^o] 7 ^ ^lo S T^Hl^L SL 
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